CASE 5072: Application of NORTHERN
MINERALS, INC. FPOR A WATERFLOOD
,PROJEC‘I‘, McKINLEY COUNTY, N. M,
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BEFORE THE
NEW MEXICO OIL CONSERVATION COMMISSION
CONFERENCE ROOM, STATE LAND OFFICE BUILDING
SANTA FE, NEW MEXICO
October 3, 1973

EXAMINER HEARING

IN THE MATTER OF:

Application of Northern Minerals, Inc.
for a waterflood project, McKinley
County, New Mexico.

BEFORE: RICHARD L, STAMETS,
Examiner.

TRANSCRIPT OF HEARING

Case No, 5072
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MR, DERRYBERRY Case 5072, Application of
Northern Mineralsg, Inc. for 3 waterxf loog project,
McKihley County, New Mexico,

MR, DAVIDsON: Mr, Examiner, Lloyd pavidson
of Northern Mineralsg,

MR. STAMETS: L-l-o~-y-d?

MR. DAVIDSON: Yes. This ig Mark Weidler,

w-e-i~d-l~e~r.

through the remaining Papers here. Are there any
other appearances here? The witness will stand ang
be sworn, pleage,

(Whereupon, the witness wag sworn,)

MR, STAMETS; You may Proceesqd, Mr. Davidson.

ok A2 2 2 2 S
A DLER,

MR, STAMRTS. wmcia ;o a minute while 1 shuffle

A witness, having been first duly sworn according to

law, upon his oath testified ag follows:

DIRECT EXAMINATION
BY MR, DAVIDSON:

This is an application for a pilot waterfloog in
Section 29, of 16 North, 6 West. Northern Mineralsg
drilled a shallow well we call the #6-y Sant; Fe
Pacific, and we recoveredlvery little oil, we

elected to attempt 3 pilot waterflood Program by
7" Program t

N
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drilling two potential producers south of the
injection well or gouth of the 6~Y and using the
6-Y as our injection well and drill a water well
north of there to use as the water supply.

We would like permission to inject water
through the original 6-Y well which we will now use
as an injection well and attempt to produce oil out
of the two wells that we drilled south of the 6-Y.

MR, DAVIDSON: Now, that is the general
statement. Mr. Weidler is prepared to answer the
questions concerning this.

MR, STAMETS: Let's go off the record.

- {(Whereupon, a discussion was held off the
record.)

MR, STAMETS: If you will introduce or have
your witness introduce himself and qualify him.

THE WITNESS: My name is Mark Weidler. I am
a consultant pétroleum geologist with Colorado Plateau
Geological Services, Fafmington. New Mexico.

MR, STAMETS: My. Weidler, have you ever

appeared before this Commission or had your qualifica-

tions -~
THE WITNESS: ©No, I have not.
MR, STAMETS: If you would briefly state your

educational background and your experience.
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THE WITNESS: I have a Bachelor of Science
and Master of Science degrees of Geology from the
University of Nebraska. Baccalaureate was in 1553.
Master's in 1954,

I was employed by Shell 0Oil Company as an
exploration geologist from 1954 through April of
1971, and have been a consultant petroleum geologist

in Farmington from May of 1971 through the present

time.

MR. STAMETS; Yuu are familiar with the
application?

THE WITNESS: X am, yes.

MR, STAMETS: All right. The witness is
gqualified,.

(By Mr. Davidgon) Mr. Weidler, I suppose it would
be best for you just to commence with the procedure
that you propose to use in the wells that have been
drilled and where they are located and tell it in

a narrative form,

Mr, EBxaminer, we provided several brochures there,
background which contained the essential documents
to support this application. We have provided in
synopsis form a background of proposed plan. I can
eithex read it or excerpt it as would hest anit the

cage. In esgsgence -~ e
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Excexpting it.

MR, STAMETS: FExcerpting it would be fine,

As Mr. bavidson said, they drilled a test well near
the center of Section, southwest, northeast Section 29
of 16 Noxth, 6 Wegt. The well is located on a
structural feature known as Miguel Creek Dome. We
encountered oil sands in the course of the pay zone
approximately 80 feet above the masgsive Gallup
sandstone.

We made a completion of the #6~Y which is
shown on the schematic of the well and is shown as
Figure No, 4 and produced a small amount of oil with
pumping from open-hole intervals from 734 to 748
over-all, O0il sand occurs from 734 to 744.

The nature of the crude produced at this
location indicated gravity is in the range of‘31 to 33
degrees and there is no, the crude oil is essentially
devoid of essentiated petroleum gasses, methane through
pcantane; and as a result, there is very little primary
reservoir energy available to move the oil into the
well bore to be produced.

In light of this, we consider the possibility
of injecting water into the formation and using

injected water as a primary source of reservoir energy

for moving the oil into the well bore for production, |
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7

For this purpose, Northern Minerals drilled
their Santa Fe Pacific Number 7 and Number 8: and
if you will refer to figure Number 2, a blow-up plat
to the scale of one inch equals 200 feet is shown
tllustrating the aerial relationships of the wells
involved, SFP #6-~Y being the original completion well.

We have drilled Number 7 and Number 8 and
effected opeia-hole completions with casings set on
top of the o0il pay and the completion schematic for
Number 7 and Number 8 are shown as Pigures Number 5
and Number 6. What we pronoge ir to take water
produced from the magsive Gallup formation at a depth
of approximately 810 feet and using a Gaso Model 3364
injection pump inject into the Santa Fe Pacific #6-Y
and withdraw in Santa Fe Pacific Number 7 and Number 8
in the pilot.

The water supplies well, as you can see in the

plat, is located approximately 137 feet north, northwest

of the Santa Fe Pacific 6-Y; and that is the essential
aspeét. Our feeling is that by injection of water into
the formation we may establish sufficient reservoir
energy to produce oil in Number 7 and Number 8 at
commercial rates and certainly improve the recovery of
in-place oil that has been evident in cores cut in

these wellg,
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MR, STAMETS: Doces that conclude ycur direct
evidenrce?

MR, DAVIDSON: Except that we have a letter
from Tenneco Cil Company that Tenneco consents,
Tenneco being the only offsetting leasé owner as
shown on the plat that you have there. We have a
letter from Tenneco here that I'll be glad to
introduce in which Tenneco congents to this program,

CROSS-EX ATION

DY _MR. STAMETS:
My, Weidler, Pigure MNumber One seems to show a faull
running from the northeast to the southwest in this
area immediately to the south of the proposed pilot
project.,

Yes. That fault is a very tentative fault. It was
interpreted pre-drilling and the plat I used here wag
primarily for illustrating locations of nearby wells
and the lease gituation rather than to illustrate the
configuration of the formation at the Hospah level,
How long do you anticipate it will be before you

see gome sort of a response from the producing wells?
I would anticipate seeing a responge, some response
within thirty days and perhaps sooner.

What is the nature of the Gallup water?

The Gallup water., T'm not prepared te subnmi
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analysis. We wanted to produce the formation for
awhile before collecting a sample for analysis., It
is quite fresh in the area. From other analyses I've
seen, we are looking at probably total solids on the
order of 1500 to 2000 parts per million or less.

It is potable, drinkable. We have no reason
to believe that the Gallup water will not be compatible
with the formation to which it will be injected.
Do you anticipate any corrosion problems?
No, we do not.
How is the injection to be accomplished, through
tubing under a packex?
No. The water will be injected down in the four and
a half inch casing, if you will refer to Figure Number
4. 1In this hole, the casinhg was set at a depth of
733.4 feet and the interval drilled out; and we will
be injecting down in the casing into the open-~hole
interval from 734 to 744,
In that case, you are only injecting into the 6-Y well
t

¢ the surface?

- A o~ N - ~ - : ]
i@l cement has been irculated

O

and ti
It was. Yes, sir.
Is there any shallow fresh ground water in this area
above the Gallup?

Not to our knéwledge. The surface is under terrain

by the Hospah sandstone to a depth of approximatelyngpﬁ
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surface down to about 220 feet. It is possible there
may be potable water in that formation, but I can't
testify to that. We had no waterflow, no evidence

of water during the drilling phase.

Have you made any calculations as to the frac preésure
in the area and pressures that you should not exceed
in this project?

No, we have not. Based on the Cornell's of the sounds
of the porosities and permeabilities, the porosities

27 perceni; aud ithe

127

are in the rangce cf 20 to

permeabilities range from 100 up to 300 or 400 millidarcie
We plan not to exceed approximately 750 pounds

of injection pressure. We feel that we can initiate

injection with those pressures and that would be

approximately equivalcent tc the geostatic radiani, and

we would not expect any breakdown at those pressures.

Would it be fairly éimple for you to submit that

calculation after the Hearing?

We could, yes. I'd have to make some arrahgements

for that.

This wouldn't cause any unnecessary delay?

I don't believe so.

The way that the injection well is currently set up,

if there was a hole in the casing or a hole and a

void in the same end, then it is possible that water

U7
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could escape and you would not be aware of it while
you were injecting itc?
It is possible. The injection of water will be
metered and the pressure monitored at the surface:;
but we would have no immediate means of detecting
such a leak.
1f thig developed into a long-term project, would it
seem to be reasonable to institute either
injection under tubing and packers or some other
meang of determining leakage?
It would be feasible, and this could be done, We
felt for our purposes here that the mechanical
arrangement would be adequate for the pilot.
What are we looking at, a year for the pilot project?
I would say anywhere from a month to probably six
months at the outside. Mr. Davidson may want to
amplify on that.

MR, DAVIDSON: No, That's all we know,.
And you do not seek any additional injection wells
at this time?
Not at this hearing, sir.

MR, STA&ETS: Axe there any other questions?
Mr. Arnold?

CROSS~EXAMINATION

BY_ MR, ARNOLD; ' /
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Mr. Weidler, what were your oil-water saturations
taken of the Cornell Core Analysis?

If you will allow me, I'll just give you an idea
here from the Core Analysis. On Santa Fe Pacific
Number 7, the Core Analysis Data covers the interval
from 765 feet to 771 feet. The indicated oil
saturations range from a minimum of 19.0 percent up
to a maximum of 32.4 percent,

The water indicéted, watér saﬁﬁraﬁioné réhge
from a minimum of 3.7 percent to a maximum of 31.9 |
percent on Santa Fe Pacific Numberx 8 which will be
the otﬁer.

Excuse me just a minute. How could you account for
the wide variation within the one core, 3.7 to 31.9?
Do you have a shell break-in?

Yes., There are some shell laminations in the intervalg
and the water I personally believe is unduly low becauge
we were unable to package the cores in a sgealed
container prior to analysis. I'm sure we have lost ]
some water by evaporafion prior to analysis,

You haven't testified at all as to whether or not you
think there is an oil-water contact in the area or
exactly what the situation is.

No. We have no, from the data presently at hand, we

have not established the limits of this accumulation.

-
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. . ]
I can testify that all of the wells that we have

drilled in connection with establishing this pilot
waterflood have encountered, we have cored the Hospah
zone and have encountered oil,

What we envision ig if the pilot flood is
effective, then we would simply go on a patterned
spacing yet to be determined, probably 20-acre
alternating producers and injectors as a development
phase of this project.

Do you think that the 6-Y well, that's the one you

are going to inject, you did encounter both oil and
water in it, also, or your watexr saturation is higher
in the 6-¥?

No. They are essentially the same in all of the coreg)|
Within the standards you can establish for cores or
porosities or permeabilities of the water, saturations
were in the range that I have on the Number 7., O0il
saturations were in the range from 20 to 30 percent.

Water saturations were from low up to maximum

of ahout 40 percant and porocities in the 20 to 27
percent range., As I see it, we are in the accumulation.
with this project and not establishing a flood from

edgewater into the accumulation.

You would just be primarily a stratigraphic or a

structural accumulation or both or how do you -~
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Well, it's difficult to make a definitive statement.
Miguel Creek Dome is a fairly large closed structure
and fairly well documented in the literature, and
there is no question about the size of the closure.
The location of this project is on the north plunge
of that anticline considerably downdip from the
mapable culmination.

The sand that we are dealing with is a Marine
sandstone that has the primarily anticlinar character- |
iétics: It is’possible‘that ultimately we will find
that stratigraphic factors are imnortant in the
accumulation., I can't testify that that is the fact
at this state. 1'd have to consider it basically a
structural accumulation from the data at hand so far.
How long do you anticipate that it will take to get
some sort of a respongse from these other two wells?
As I mentioned, I would expect some response within
thirty days.

Within thirty days?
Yes.

MR, ARNOLD: I believe that's &#ll.

MR, STAMETS: My, Davidsgon, this bunch of
papers here in the black folder is your Exhibit 1?

MR, DAVIDSON: Yes,

MR, STAMETS: Would you like to offer that
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into evidence?

MR, DAVIDSON: We would.

MR, STAMETS: Without objection, Exhibit 1
will be admitted. 1Is there anything further in
this case? Mr., Weidler, the Examiner would like
to have the calculations of the fractured pressure
in there; and at a later date, we would like to have
a water analysis on the Dakota water.

MR, DAVIDSON: We will submit it,

MR, STAMETS: The witness may be excused.
nything further in Lhis case? We will take the
case under advisement,

Rhkkhkhkidhd
REPORTER'S _CERTIFICATE

I, JANET RUSSELL, a Court Reporter, in and
for the County of‘Bernalillo,”State of New Mexico, do
hereby certify that the foregoing and attached
Trangscript of Hearing 5efore the New Mexico 0il
Congervation Commission was reported by me; and that
the same is a true and correct record of the said
proceedings to the best of my knowledge, skill and

ability.

COURT REPORTER
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O1L CONSERVATION COMMISSION CHAIRMAN
STATE OF NEW MEXICO ’ EATID COMMISSIONER
P. 0. BOX 2088 - SANTA FE ALEX J. ARMIIO
87503 MEMBER

STATE GEOLOGSST
‘ : A.L.PORTER, JR.
“August 30, 1974 SECRETARY - DIRECTOR

Mr. Lloyd Davidson
Northern Minerals, Inc.

P. 0. Box 2182

Santa Fe, New Mexico 87501

Dear Mr. Davidson:

Your request for permission to convert your
SFPRR Well No., 8 to an injection well, dated August
28, 1974, has been received and reviewed.

It should be noted that on G¢tober 3, 1973, the
0il Conservation Commission, at a public hearing,
considered your application for a waterflood project
iu Casc 507?. Subsequently Order No. R-4649 autho-
rized institution of such a projeci by iniection of
water into the Gallup formation through the casing of
your SFPRR Well No. 6-Y. One of the provisions stip-
ulated that this authorization would be for a six-
month period only, at which time injection through
casing would terminate., - On June 20, 1974, you requested
a six~-month extension of this order. At that time you
were given permission to continue injecting water through
the casing of your Well No. 6-Y until such time as another
hearing could be held to consider elimination of the re~
quirements for injection of water through tubing set in
a packer. This hearing is scheduled for September 18, 1974,
and the subject matter will be considered by Case 5321.

In view of the foregoing, it has been determined that
you should be granted permission to convert your Well No.
8 to an injection well and inject water through the casing
into the Hospah Sand as requested. Furthermore, such
authorization is only for the period from date of this
letter until Case 5321 has been heard and a deeision per-
taining thereto has been reached.

Yours truly,
<2an£ Liﬂwvar

CARL ULVOG a
Senior Ceologist

Cu/og
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Northern Minerals » Inc. TELEPHONE (505) 983.9689

LLOYD DAVIDSON

President

P.0O. Box 2182
SANTA FE, NEW MEXICO 87501

August 28, 1974

Ilr
DAY ‘W1<Jﬁﬁ
i e Re: Northern Minerals McKinley
Oil. CONSERVATION COMM | Gallup Waterflood Project
' ! Case No, 5072

Order No. R-U6H49

Mr. A. L. Porter, Jr.
Secretary~-Director

011 Congservation Commission

P. O. Box 2038
Santa Fe, New Mexico 87501

Dear Sin:

Request 1s made that Northern Minerals, Inc., be allowed to
convert it's SFPRR No. 8 well to an injection well, See Attached

mapa and plats,

For some months now, during the pilot flood program, water has
peen injected into the Hospah sand through the No. 6-Y well and
011l has been produced through the Nos. 7 and 8 wells, More recently,
the No., 11 well was drilled and is producing oil., The water is
taken from the Massive Gallup,

Our studies have shown that the approximate limit of water
injection through one well, at reasonable pressures, is 350 barrels
per day. We have also found that, within reason, the more water
injected the more oll is produced,

The No, 8 well 1s making only about 1 barrel oll per day. The
Nos. 7 and 11 produce about 20 barrels per day. It is bhelileved
that a channel developed between the injection well and No. 8
because, 1n the early stages of the pllot program, we attempted
to force too much volume at too high pressure into the one well,

the No., 6"‘Yo

The No. 8 well offsets the No. 7 well, It is belleved that
water injected in the No. 8 will result in a better sweep of the
producing area and will materially increase the oil production
from No, 7 and No., 11. It 1s planned to inJect about 350 barrels
per day in No, 8, a total of 700 barrels through two injection

wells,




—w——ln—

(2)

The present water supply is ample, Both inJjection wells can be
handled with our present injection pump at the 6-¥ well, The plan
would be to simply lay a line from the 6-Y well to the No, 8, a
distance of about 425 feet and begin injecting through the casing.
The casing 1is 43" 0, D. 10.5# and is cemented with 65 sacks. It 1s
set on top of the pay zone. The completion was through open hole, -
There is at present 2-3/8* tubing in the well and a down hole pump
and rods, Efforts have been made to pull the rods and pump but
they are stuck, Our plan is to inject through the casing now and,
if o1l production 1s increased, to figure .,out at a later date how
to get the pump, rods and tubing out of the hole.

We have a rig on the premises now., This rig is going on a long
contract with Phillips Petroleum next week and we don't know where =

‘we. can get another one, For thils reason, we would like permission

to do the foregoing work immedlately., As the attached map shows,
Northern Minerals owns a lease covering all offsetting locations.

Very iLruly yours,
Northern Minerals, Inc,

By: Llo Davidson, President
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NEW MEXICO OIL. CONSERVATION COMMISSION
GAS -~ OlL RATIO TESTS

C-110
Revised 14165

|
|
!

Operator Pool County ;
Northern Minerals, Inc. Unnamed McKinley
Adlress TYPEOF !
P. 0. Box 2182, Santa Fe, New Mexico 87501 TEST - (X) | scheduled [] Completion (i) speciol U
WELL LOCATION DATEOF |3|CHOKE| TBG. | DAILY [-€0eT PROD. DURING TEST GAS - OIL
LEASE NAME NO. s T ] TEST 5| $1ZE |PRESS. A)A—!lafi\zl- WouRs ZQT.?.R cg?:r. B?Blll._s. a1?z?.i‘. CU.RFAT:lgBL
SFPRR 7 29 |16N|6y | 11-22~78 lopen | O 8 |24(8 |31 |8 o |o/8
Hole
NOTE: THE SiFP NP. 7|WILL BE IHE MOST AFRECTED WELIL{ IF ITHE NO. 8] WELL
IF COPVERPED T™O AN INJECTION WELL., THE NO, [ WELIL PRPDUCED NQ
QI1, PRIOR| TO YATER INJECTION {IN THE NO. Pb-Y. AFTER INUECTIDN THE
PRODUCED(S BARRELS [0IL BER DAY.

WELL

No well will be assigned nn sllowable greater than the amount of oll produced on the officlal test,

Durlng gas-oll ratlo test, cach well shall bo produced ot n rate not exceeding tho top unif nllowable for the pool in whieh well Is
tocated by more then 25 percent, Operator {8 encournged to tako advantoge of this 25 percent tolerance In onder that wel! ¢on be nssipned:

fnereosed allowables when authorlzed by the Commisslon,

Gat volumes muiut be reported In MCF measured at a pressure bose of 15,028 psla and a temperatuse of 60° F, Speellle gravity base

will be 6,60,

Report casing pressure In 1l2u of tublny pressure for any well prodycing through castng.

Mol origlanl and one copy ot thls report to the distrlct office of the New Mexico Ol Conservatlon Commission In accordance with

Rule 301 and oppropriate pool rules,

[ hereby certify that the above information
is true and complete 1o the best of my know-

ledge and beli

cl.

(
&W
Lloyd{/Davidson

{Signnture)

President

(Title)
12-10-73

22N



CORE 1 AROPATOARIFS, INC.

SVl
Petrolewem Rescrvoir Engineering Fage o .
OALLAS, TEXAS

CORE ANALYSIS RESULTS
203

Company_ NORTHERN MINERALS, THC. _ _  Formation_._ . HOSPAH - File
Well____SFPRR NO, 8 . Core Type_..__DIANOND 2-1/8" _ Date Report_9=20=73

Ficld WILDCAT : - Drilling Floid _YIATER BASS MUD________ Analysts____ R,
County__ G KINLEY _ State NEW MiEXo _Elev. 6424 'GL _Tocation__SW_SW. NE SEG_29-T151~R6Y

Lithological Abbreviations

NUMDER reey

SAND-SD DOLOMITR-DOL ANKRYORITE. ANNY SANDY-SDY PINE-TN CRYSTALLINE. XLN BROWN . AN FRACTURED . FRAC WLIAHTLY . 3L
SHALE.SH CHERT.CH COXALOMERAY L. COMNG BHALY - SHY MEDIUM - MED GHAIN-ORANM GRAY.GY CLAMINAYION . LAM V('VAV/
LIME . LM aYPRIUMN-QYP FOSSILIFEAOUY -7 OB LMY -LMY COMARSE.C3E ORANULAN.GANL YUaayv.vay STYLOVITIC.BYY \vnu-w/
i | RZSIDUAL SATURATION
HAMPLE DEPTH PERMCABILITY POROSIYTY|  PER CENT PORE____ BAMPLE DLACRIPTION
AND RIMARKS

MILLIDARCYS

! TOTAL

N
rER CENY WATER

oiu

(K,) (CONVENTIONAL ANALYSIS)

735.6 7 23.3 0.0 19.3 Sd Gy Fa Grn Clay

o

737.5-38 W7 23.3 18,2 27,3 Sd Gy Fn Grn S1/Clay
738,7 35 21.1 15,3 2k Sd Gy Fn Gra S1/Clay

740.5-41 32 16,2 Lho6 13.0 Sd Gy Fn G S1/Clay
hr-h2 82 25,5 22,2 37.0 Sd Gy Fn Grn S1/Clay
141 26, 26,3 2h.8 Sd Gy Fn Gen S1/Clay
L3-Lh 122 26,0 26,2 18.3 Sd Gy M Gmm.S1/Clay
Lb-ho 209 25.6 2L,y 22.8 Sd Gy fn Grn S1/Clay
L5-L6 169 25.3 33,2 15.8 3d Gy Fn Grn S1/Glay
Lé-Ly7 255 23.5 247 10.6 Sd Gy Fn Grn S1/Clay

oV oIIoViE W
g
v
=
W

service No. $-A

the client to whom, and for whase exclusive and confudentisl ute,

Fhese analyses. opinony or interpretations are baced on ohiervations and matecials cupplief b
alioratusies, dsic. (all errory and omisdont excepted); lLut

this repart is made. ‘Che interpretatinns or opininns expreaced represent the hest judgmient of Core
Crre Lahacataries, Inc. and its officers and eniplayers, tvcnnre no recprensibinlity and nuake sto warranty ar represeastations, as to the productivity, propee vperations,

or profitableness of any oil, gas or other mineral well or <anrd in conunectinn with which sucit report iv used or relied upon,




;
!
A
N 0 toPied RECLIvED

DISTRIBUTION
SANTA FE
FILE
U.5.G.S.
LAND OFFICE
OPERATOR

NEW MEXICO OlIL CONSERVATION COMMISSION

Form C-103
Supersedes Old
C-102 and C-103
Effective 1-1-65

5a, lndicats Type ol Leass

State Feeo

§. State Ol & Gos Leass No,

SUNDRY NO

{00 NOT USE THIS FOAM FOR PROPOSALS T
USE **APSLICATION FOR PERMIT —*

TICES AND RE
O DRILL OR TO DEEPEN OR PL
* {roam C-101) FOR SUCH PROPOSALS.)

PORTS ON WELLS

G BACK TO A DIFFERENT RESEAVOIR,

I

7. Unit Agteement Mame

ot
WELY :A:SLL D OTHER-
Z. Nome of Opsralot - 8. Farm or Lease liame
Northern Minerals, Inc, SFPRR -
9. Well No,

3. Address of Operator

P. 0. Box 2182, Santa Fe,

ew Mexico 87501

4. Locction of Well

UNIT LETTER .__,__(}_____._. » __lé_ﬁo___r::r FROM THE North LINT AND 1650

10. Fleld end Pool, or Wildcat

Undesignated Gallup

FEET FROM

e BASE e, secrion 29 g 16N e 6U Wm&\\\\\\\\&
I ek a8l e s \A\

16.

NOTICE OF INTENTION TO: sUBs

.Check Appropriate Box To Indicate Nature of Notice, Report or Qther Data

EQUENT REPORT OF:

PERFORM AEMEDIAL WOAX D ‘PLUG AND ABANDOW !_:‘ REITTIAL WOAA {j ALTYERING CASING
TEMPORARILY ABANDON U COMMENCE DRILLING OPNS, n PLUG AND ABGANDONMENT D
PULL OR ALTER CASING D CHAMGE PLANS D CASING TEST AND CEMENT JQ8 )
oru:n_B_l_ugLQLingL Back D
oTHER D

17. Describe Proposed or Complsted Operatlons (Clearly state all pertinzai details, und give pertinent dotes,
work} SEE RULE 1103,

1780!' to 1880!' and from 920! to surface with 175
Joints (731%)

48 barrels water. Well completed flowing 5-23~T4.

including estimated date of sterting any proposed

well spudded 5-1-T4, Set 6L of 7" surface casing with 12 sacks cement,
Drilled to TD of 3062' in Entrada sandstone. TD reached 5-12-74., Ran E-Log
and Gamma Ray. DST 3009' to 3062', Recovered 2770!' water. Cores were taken
in Hospah-Gallup sandstone 730'-750!', Todlilto limestone 3022'-2042' and
Todilto-Entrada 3042!'-3062!', On 5-14-TU cement plugs were spotted as
follows: 50' on bottom from 3012 to 3062!', plug across Dakota "D" from

sacks. WOC 24 hours.

5-15-74 drilled out cement plug to 754!, 5-16-7T4 ran and cemented 24

of 4", 9.5# casing with 75 sacks cement. WOC 48 hours.
5--18-74 Drilled out plug and worked to bottom. 5-19-T4 fracture treated
open hole 731! to 754' with 5,000 gal lease crude and 4,000# 10-20 mesh
sand. Back flowed load oil to tank truck, 5-21-74 hooked up flow lines
and flowed well to tanks,., SICP 180 PSI, FCP 80#. Took potential test from
2 P, M 5-22-T4 to 5 P. M. 5-23-T# (27 hours). Flowed 16 barrels oil and

! 15. I hereby certify that the information cbove Is true and complete to ths Lest of my knowledga and belief,

President

Tiree

52571

DATE

s1GNED _&M Q/Mﬁu’«’\

TITLE

DAYE

APPROYED BY ———— - —

CONDITIONS OF APPROVAL, IF ANY!



1#O. OF COPIES RECKIVED Form C-165
Revised }-1-55

OISTRISBUTION
SA - Sa, Indicate Type ol Leas:
SANTA P / NEW MEXICO OIL CONSERVATION COMMISSION S R F]

& 4 WELL COMPLETION OR RECOMPLETION REPORT AND LOG i _ -
U.5.G.5. _:L 5. State Ol & Gas [.ease Mo.
LANO OFFICE
i \\\\\\\\\\\\\\\\
179, TYPE OF WELL . . Unit Agqreement Nums

SIIELLLE] :IAES;.L ORY L__J OTHER -
b. TYPE OF COMPLETION 8. Farm or L2ace Naze
NEV L . -
senl ] oeeeenl ] DS 2 one SFPRR
2, N3me of Cp=vator 9. Well No.
Inc, 11

Northern Minerals,

3. Add:=ss of Opercior

P. 0. Box 2182, Santa Fe, New Mexico 87501 .

10, Flield and Peol, o1 Wildeat

Undesignated Gallu

4. Location of Well

UNIT LETTER G

P
THE Eas ¥ LINE OF SEC.

LACATED

29

DA

- 1
069.._._1. n:f.f FROM THE ___ "7 North LS _UINE AN T T T "650 FEST FROM

AN

County

Fc&inley

DN

15, Date Spuided

5-1-TU

16. Date T.D. Reached

5 -12-74

17. Date Compl. fReady to Prod.)

5-23-74

6h2l GL, 64c9 Rl

}61.—3

18, Elevations (DF, RK8B, RT,;'GR, etc. )l 19. Elev. CG:hh‘anGd

20, Total Dectn 21. Plug Back T.D, 22, H Multipla Compl., How T} 23, E;“lelizgl}s}l » Rotary Tools ; Gabte Taola
tiany 5 Y
s BY oA !
30621 75k o it 4 3 YRR
25. Was Directional Susvey
Vade

24. Producing Interval(s), of thits completion — Tup, Boiiom, Nane

738-751 Hospan-Gallup sandstone No
26, Type Electric and Ot.‘.xec Logs Run 27, Was Well Corod
SP, Garmma Ray, Single Point Resistivity Yes 730-50
23, CASING RECORD (Reporr all strings ser in wail) o
CASING SIZE WEIGHT L B./FT. DE?TH SET HOLE SIZE CEMENTING RECORD AMOUNTY PULLED
el 20 ot 9-5/8" 12 Sacks - Circulate None
Tesy 9.5 7317 b-1/4™ Tb Sacku = Clrcﬁlageu “Woné
29 LINER RECORD .-o )ao, TUBING RECORD
S1ZE TOP BOTTCM SACKS CEMENT SCREEN -| : S1ZE' -| DEPTH SET: 'PACKER SET .~
A0ty -—3[8 }:UE 'le-[:' . T . .
pZ ISR N ' AL bidade

31. Perforatton Record [Interval, size and number) /

ACID, SHOT, FRACTURE, CEMENT: SQUEEZE, ETC.

AMOUNT AND KIND MATERIA!‘. Usen

5,000 ¢al,. lease cruds &

AT 2 e,
! R DEPTH INTERVAL
! N 9, 8 %517 | OH 731-54
EhDA N
\ Vi '.‘..\,\ ]

,000# 10-20- sand

-

e

: AN COMIT
\\lw e ‘3(’N S
gt S s

T PRODUCTION

33.
Date Flest Production

1 Production Mathod (" lowing, gas lift, pumping — Size and type pump)

Producing

Vfell Status (Pmd. or Shwtein)

5-21-T4 Mlowing
Dnatae ¢t Test Hours Tested Choke Size mei'n. For o1l — Bol. Gus — MCF Vigleg — BbI, Gua =01l Ratto
5/22-23/74 | 27 open |festPered |76 |0 l IiB 0

P low Tuklng [Press.

0

Cuasing Pressufe

80 PSIC

Calculated 24- Ol — Bbl. \\'ule[ -~ Bbl,

Ho:_u' Rate j 14 l

Gns — MCF
Q

ott Craﬁl;r — APl (Cerr.)
DD

34, Dispasition of Gas (Sold, used for fuel, vented, etc.)
None produczad

Test Whtnessed U3y

Mark Weidler

3%, List o Attachments

25. | heteby certify that the mformauon s'houn on both sides of this form is true and complete to the best of my knowledyge and belief.

SIGNED

g%ééékg;viéson

President

TITLE

5~25-T4

OATE




INSTRUCTIONS

This ferm 15 to be {tled with the qpropriate Cistrict Cffice of the Corunission not later then 20 days after the cerpletion of any newly-2rilledor
ceepened well. §1 shell be ccconpanied by one copy of @l electical and radio-activity 16gs run on the well and @ summary of all £peclal tasts con-
ducted, Inciuding drlll stem testis. All depths rerorted shall be measured depths. In the case uf ditectionally €rilles wells, tree vertical depihs shell
calso be teported. For multiple completicns, Items 30 thicugh 34 shall be reported for coch zone, The forms s 1o L filed in quintugpllicate excepten
slote lond, where six coples ore required. See Rule 110S.

INDICATE FORMATI(GN TOPS IN CONFORMANCE WI'Tlf GEOGRAPKICAL SECTION OF STATE

Southeastern New Mexico Northwestem New Mexico

T. Asnhy T. Cenyon T. Ojo Alamo T. Pepn. “B”
. T. Salt T. Strawn T. Kirtland-Fruitland T. Penn. “C"
. B. St T. Atoka T. Pictured Clif(s T. Penn. “D”
| T. Yates T. Miss T. Clifi House —_ T. Leadville.
! T. 7Rivers f. Devonisn T. Menefee T. Madisen
T. Queen.. T. Silurian T. PointLookout —______ _ T. Eibert :
" I. Greyburg T. Montoya T. Mancos surface T. McCracken
T. SanAndres e e _ T Sim?snn e wemim e e T Q&M up 815’ T - T. Ignacio Qtzte -
T. Glorieta T. McKee Base Greenh?'m1623 T. Granite
T. Paddock T. Ellenburger - T. Dukota 3 T.
T. Blinebry T. Gr. Wash T. Morsrison 2000 T.
T, Tubdb T. Granite T. Todilto 2956' T.
T. Drinkesd = T. Delawere Sand T. Entseda 3045' T .z
T. Avo T. Bone Springs _T. Wingate T.
T. Wolfcemp 1‘1‘. T. Chinle T.
T, Pean ST T. Pemmian: T.
T Cisco (Bough C) T. T. Penn A T- -
FORMATION RECORD (Attech odditiondl sheets if necescary)
From To Thaicknese Formation From To Thicknes« Formetion
in Feot B in Feet .

731
815
207
G07 | 1586
1623
1€E60

T — R R
~3
W
=0

2850
2958
3045
3062

731
8l

11650 | 1833] 173 | Dekots "a" & "B" zons
11833 | 1938] 105| Dpakota "D" zone
11938 | 2000| 62| Dakota "E" zone

- Graneros Shale

Upper -Mancos Shale
Hospah~Gallup Zone
Massive Gallup sang
Lovier Mancos Shale
Greenhorn limestone

Morrlson -
Blul'f sandstone
Todilto limestone
Entrada sandstone

b




Northern Miner als » Inc. TELEFHONE (505) 983.9689

LLOYD DAVIDSON .
President JUuns 20_. 14748

P.O. Bax 2182
SANTA FE, NEW MEXICO 8750!

Mr, A, L. Poriter, Jr,
:ocre"'a ;'...Y\"T Wnn*‘o‘n

0il CO‘“;- wyztion Commiss !
P. Oo p().. /\/\/(5 Yonic -
fanta Fe, Hew Mexico 87501

Dear Sir:

Applicant in this case, Nor
t

-hnern Minerals, Inc., requ2ssis
3

permission to continue injecting water in it's 6-Y well, without
tubing, for an zdditional six nontns period,

Mo date into the Hospah
formation ana thi.: oil! would

nave bszan prod

Lt oo LA o) 6
- Aot R .
2AaAc TN ‘ R =

—y -
[‘1 [

L ON
WO Or \)

watcf Gai”y. Tn‘s has been cut 9ck to aboqt 200 bar

e have nhad no ind iCculO“ that the injected wate
any other formation but the osiah. We received res
oroducing wells after only 3,000:darrels water had

we are continuing our testing program. We have recently installed

.a timer on the injection well whereby water is injected for one

hour ~ four tiwes per day. This holds down the injection pressure
and allows the water to disperse in the Hospah more evenly, /e el

this wili resuld in sreater oil and less water production,

o faree us now, right in tha middle of our pilot prosram,
open the well un and run tubin<: would wean the loss of the prassure
we have bulli up and make for an uneven dishrisasion of the water
iniacted,

Ya Faml thni an ~dditiondl oaplod of ooerating as we ar2 109,

for a naviad of siv mornths, «wi’l £ell us the facts we nor order
o kKnow 10 ¢hc wrosram i1l araduce oll In cemnmercinl @

Very iy yonr

Morthern i dlyJ no,

By ?‘{9&’ Dav 5*[’?&‘ .f:;slrient




S
- DT W SO, .

GOVERNOR
] BRUCE KING

OI1L CONSERVATION COMMISSION CHAIRMAN
STATE OF NEW MEXICO U‘:&?}“j\';ﬂ?;‘;“

P. 0. 30X 2088 - SANTA FE ME;ABER

87501
: STATE GEOLOGIST

AHL?OKHRJR.

November 7, 1973 SECRETARY ~ DIRECTOR

Re: Case No. 5072
Mr. Lloyd Davidson, President order No. R-4649
Noxrthern Minerals, Inc. )
Post Office Box 2182 Applicant:
santa Fe, New Mexico
Northern Minerals, Inc.
Dear Sir:

s of the above-referenced

Enclosed herewith are two copie
ion order recently entexed in the subject case.

commias
very truly yours.
% A (/(lﬁiz’,&:,),@/,_
A. L. PORTER, Jr. 1" '
secretary-Director it
ALP/ix
sent to:

copy of oxder also

Hobbs OcC____ %
Artesia 0CC

Aztec OCC___ X

State Engineer office

other




DBEFORE THE OIL CONSERVATION COMMISSION
OF THE STATE OF NBEW MEXICO

IN THE MATTER OF THE HEARING
CALLED BY THE OIL CONSERVATION
COMMISSTION OF NEW MEXICO FOR

THE PURPOSE OF CONSIDERING:

CASE NO. 5072
Qrder No. R-4649

APPLICATION OF NORTHERN MINERALS,
INC. ¥OR A WATERFLCOD PROJECT,
McKINLEY COUNTY, NEW MEXICO.

ORDER OF THE COMMISSION

BY THE COMMISSIONM:

Thig cause came on for hearing at 9 a.m. on Qctober 3, 1973,
at Santa Fe, New Mexico, before Examiner Richard L. Stamets.

NOW, on this 6th day of November, 1973, the Commission,
a quorum being present, having considered the tes+timony, the
racord, and the recommendations of the BExaminer, and being
fully advised in the premises,

FINDS:

(L) Thai dus publin notice having been given as required by
law, the Commission has jurisdiction of this cause and the subiect
matter thereof.

(2) That the applicant, Northern Minerals, Inc., seeks
authority to institute a waterflood project in an undesignated
Gallup 01l Pool by the injection of water into the Gallup forma-~
tion through the casing of its Santa Fe Pacific Well No. 6-Y
located 2013 feet from the North line and 2003 feet from the
East line of Seaction 29, Township 16 North, Range 6 West, NMPM,
McKinley County, New Mexico.

(3) That the applicant has discovercd a saparate common
source of supply in the Gallup formation by said well and that
such pool lacks sufficient natural resexvoir energy for
economical primary production.

(4) ‘’That applicant proposes to inject water into the
Gallup formation through 4 1/2 inch casing into the open hole
interval 734 feet to 744 faeet in saild well No. 6-Y in a six
month pilot program to attempt to stimulate production.

(5) 'That the mechanics of the injection in the proposed
vllot project are feasible, provided that injection down the
casing should be for a period no longer than 6 months and tnat
injection pressure does not exceed 750 psi.
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1o LT L dveaw whould be discontinued after the
aypirablon of e 6 nonth pilot period or, i€ continued, should
take place througn tuoing ceb in & packer lucated as slose as
practicable to the cacing shoe at a prossure net in esxcess of
750 psi,

(7) 7That the proposed waterflood project should result in
the recovery of oil which weould ctliexwise not be econonically
recovared, thereby preventing waste.

{8) That the operator should take all steps necessary to
ensure that the injected water anters only the proposed injection
interval and is not permitted to e¢scape o other formations or
onto the surface from injection, production, oxr plugged and
abandoned wells,

(3) That the subject application should be approved and
the project should ba governed by the provisions of Rules 701,
702, and 703 of the Commission Rules and Regunlations. :

IT IS THEREFORE ORDERED:

(1) That the applicant, Northern Minerals, Inc., 1s aereby
authorized to institute a waterflood project in an undeslgnated
Gallup 0il Pool by the injection of water into the Gallup forma-
tion in the open-hole interval from 734 feet to 744 feet through
the casing »f its Santa Fe Pacific Well No. 6-¥, located 2013
faaet from the North line and 2003 feei from the Bast line of
Section 29, Township 16 North, Range 6 West, NMPM, McWinlay
County, Naw Mouwico,

PROVIDED HOWEVER, that injection pressure shall not exceed
750 psi and injection of water shall be discontinued aftex tne
expiration of the 6-wmonth pilot period or, if continued, take
place throuyh tubing set in a packer locuated as cloge as pyac-
ticable to the casing shoo and the casing tubing annulus shall
be loaded with an inert fluid and eguipped with a pressure gauge
or other leak-sensing device in order to detect any leakage in
the tubing, casing or packer.

(2) That the oparater shall Lmmediately notify the super-
vigor of the Cormission's Aztec district office of the faillure
of the casaing, tubing or packer in the injection well or the
leatnge of watey orx oil from any plugged and abandoned well
wi.nin the projoect area and shall take such timely steps as may
be necesgsary or required to correct such faillure or leakayge.

be governaed by the provisions of Rules 701, 702, and 703 of tae
anmission Rules and Regulations.

(3} That the subject waterflood project is hereby designated
the Northaexn Minerals McKinley Gallup Waterflood Project and shall
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(4) That monthly progress reports of the waterflood
project hercain autborized shall be submitted to the Conmission
in accordance with Rules 704 and 1120 of the Commission Rules
and Regulations.

(5) That jurisdiction of this cause is retained for the ,
-entxy of such further orders as the Conmission may deem necessary.!

DONE at Santa Fe, MNew Mexico, on the day and year herein-
above designated.

STATE OF NEW MEXICO
OIL CONSERVATION COMMISSION

A0 ‘
é‘/ P UG W F B, S8 I ]
R. TRUJILLO, Chairman

-

Fakd

,Zﬁd (. /{£?%2?44

Z{)x 3. ABMIJO  HMember

A, L. PORTLR, Jr., Me r & Sacretary
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NORTHERN MINERALS, INC,
APPLICATION FOR WATERFLOOD

.  MIGUEL CREEK DOME
McKINLEY COUNTY, NEW MEXICO

Background & Proposed Plan

Northern Minerals, Inc., proposes to undertake a pilot waterflood
of the Hospah sandstone in SW/4 NE/4 section 29, T, 16 N,, R, 6 W,,
McKinley County, New Mexico. Oil bearing sandstone in the Hospah zone
at depth of 730" to 770' were recovered in cores from the following
wells: SFP No., 6, SFP No, 7, SFP No, 8 and the Water Supply Well (See
Figure No. 2), In addition, oil has been recovered in production tests
of SFP-6Y,

0il gravity is 31° to 33° API, The crude oil is nearly devold of
associated petroleum gases in the methane through pentane range, there-
by making primary production by normal reservcir energy impractical., A

weak hydraulic gradient, slightly in excess on hydrostatic 1is present

. indicating possibility at a weak natural water drive. Addition of reser-

voir energy by water injection should significantly increase production
rates and recovery of qil in place, A water supply is available from the
Massive Gallup sandstone at a depth of 810 feét (Figure No. 3), A test
of fhe water supply well capacity was made September 26-27, 1973, The
well flowed 380 barrels of water through a 1 inch Flotrac Water Meter
with 20 to 40 PSI back pressure on the inlet side., Closed in pressure

is 73 PSIG,

We proposed to take Callup water from the water supply well and

k\; inject into the Hospah sandstone in SFP-6Y (Figure No., 4). A Gaso Model<‘/)

COLORADO PLATEAU GEOLOGICAL SERVICES, INC. — p.0. BOX 537, FARMINGTON, NEW MEXICO 87401 — PH, (505) 325-9671




:'~1 sures will be 400 to 600 PSI, Fstimated injection volume will be 50 to

]
]

300 RWPD and will be determined by the manner in which the reservoir ac-

.t

commodates injected water at these pressures,

ry Wells SFP No., 7 (Figure No, 5) and SFP No., 8 (Figure No., 8) will be

f X produced, Produced fluids will be pumped into a 300 bbl stand«up tank
located at SFP No., €, Casing head pressure will be monitored on both pro-

f b1 ducing wells,

Mack, T Wecdlen

: Mark E, Weldlew

e : : : Consulting Petroleum Geologist

s ‘ : Colorado Plateau Geological Services, Inc,
Farmington, New Mexico

o
. I

;E ! 3364 injection pump will be utilizied, Injection pressures up to 750 PSI
i will be used to initiate injection, Anticipated working Injection pres-
E

L \ Y,

- COLORADO PLATEAU GEOLOGICAL SERVICES, INC. - p.0. BOX 537, FARMINGTON, NEW MEXICO 87401 — PH. (505} 325.9671
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Northern Minerals, Inc. o (08) o8S-s0s

é%@%iéﬁ??@i@g ggzjﬁ;:?;wvhhxmoin&n

Trovn DAVIDEOR

President

0CT 121573

CIL CONSERVATIGN ¢
Santy Fo comm

October 8, 1973

Mr, Richard L. Stamets

0il Conservation Commission
State Land Office Building
Santa Fe, New Mexico 87501

Dear Sir: Re: Case No. 5072
Application of Northern
Minerals, Inc., for
Waterflood, McKinley
County.

Enclosed 1is statement by Mark E. Weldler regarding the c¢al-
culated fracture pressure of the Hospah sand at the location of
the Northern Minerals, Inc. No. &-¥ SFPRR (inJection well) in
the SWNE section 29, T16N-R6W,

Sincerely,

Northern Minerals, Inc.

Lted Sheccedion

By: Lloyd/Davidson
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0CT 121973

@ GCOLORADO PLATEAU GEOLOGI
SUITE 2D
- 413 WesT MaN Srrepl
FarauxeroN, NEwW MEexIc | é?)’NS Y, AinN_C 05‘;,&05) 325-9671

¥ Surface & Sub-Surface Studies ) r . X
% Well Site Supervision ] Santa Fo (505) 325-3641
#¢r Exploration Program Planning & Supervision October 5, 1973 (505) 3957855
¥¢ Property Development and Managenment

Mr. Lloyd Davidson
Northern Minerals, Inc.

P. 0. Box 2182

Santa Te, New Mexico 87501

RE: Miguel Creck Dome
Pilot Hospalt Water Flood
Fracture Pressure Data

Dear Mr. Davidson:

1 submit the folleowing data for your transmittal to Mr, Richard Stamets,
Examiner for the New Mexico 0il Conservation Commission, in response to his
request made at the hearing on your Case 5072, October 3, 1973,

Based on data obtained from service companies on breakdown and treating
pressures for the Hospah sand in Hospah and South Hospah ficlds, the frac-
ture gradient for. this formation ranges from a minimum of 1,07 PSI/ft, to a
maximum of 1,40 PIS/ft, Therefore, fracture pressure for the Hnsnah sand
in SFP-6Y (injection well) calculates to be in the range from about 790 PST
minimum to 1,035 PST maximum. I expect Lo obtain adequate injection rates
for the pilot flood well below these pressures., As mentioned in our appli-
cation, we do not nlan to excced 750 PST,

Water analysis on Gallup injection water will be forwarded to you in the
near future,

Yours very truly,

M, & Wudle

Mark E, Weidler,
Vice President

MEW:no
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51 ol ke AL . g

g Faraincron, New MEXico Y 325.9671
Surface & Sub-Surfoce Studies - ‘ 'R

; Vjéllcgite Suie:visfon - O C T }_ r ) ‘32\) 3641

¥e Exploration Program Planning & Supervision Cctober 5 s 197 ) 3257855

% Preperty Development and Management Ol ('—-o‘r:‘;-;é—{"&.non CO,;_;‘

Sonta Yo

Mr, Lloyd Davidson
Northern Minerals, Inc.

P. 0. Box 2182

Santa Fe, New Mexico 87501

RE: Miguel Creek Dome
Pilot tospah Water Flood
Fracture Pressure Data

Dear Mv, Davidson:

I submit the following data for your transmittal to Mr, Richard Stamets,
Exaniner for the New Mexico 0il Conservation Commission, in response to his
request made at the hearing on your Case 5072, October 3, 1973,

Based on data obtained from service companies on breakdown and treating
pressures for the Hospah sand in Hospah and South Hospah fields, the frac~
ture gradient for this formation ranges from a minimum of 1,07 PSI/ft. to a
maximum of 1.40 PIS/ft. Thercfore, fracture pressure for the Hespah sand
in SFP-6Y (injection well) calenlates to be in the range from about 790 PSI
mininum to 1,035 PST maximum, I expect to obtain adequate injection rates
for the pilot flocd well helow these pressurcs. As meationed in outr appli-
cation, we do not plan to exceed 750 PSI,

Water analysis on Gallup injection water will be forwarded to you in the
near future,

Yours very trulv,

Mack, & el

Mark E, Weidler,
Vice President

MEV:no
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Famnnineron, NEw Mexico 87401

¢ Surface & Sub-Surface Studies
Tr Weli Site Supervision
¢ Exploration Program Planning & Supervision

October 10, 1973

@ COLORADO PLATEAU GEOLOGICAL SFRVIGES, INC.

(505) 325.9671
(505) 325-3641

¢ Property Development ond Mcnagement ("; YOO .
i

- Santa Fe, New Mexico 87551

(505) 32577855
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Mr, Lioyd Davidson

President, Northern Minerals, Inc,

P, 0. Box 2182

Re: Water Analysis

. Injection Water
M .
Dear Mr. Davidson: \ Pilot Water Flood

Futther to my letter of October:5, 1973, I submit the following
results of analysis of a water sample collected October 8, 1973, from
your Gallup sand water supply well at Miguel Creek Dome., The analysis
was made by Mr, John Alexander, District Eungineer for Halliburton Services
in Farmington.

Resistivity-==meme-~ ———————— 7.58 ohms @ 62° F,
Specific Gravity-we-vmanceaan 1,01

] R T 7.5

Calcium and Magnesium-~wwwneaw= 0
Chlorides——wommammm i connnnn 50.6 ppm
Sulphates~---~~ e —————— 1500 ppm
Bicarbonate---remcrmrccucnacea 293 mg/1

T T O o = e o e v o om0 e o e o e e e e Mil

This analysis was reauested by Mr. Richard Stamets, Examiner
for NMOUC, at the hearing on your water flood application (Case 5072)
October 3, 1973,

Please let me know if I can be of further assistance,

Very truly yours,

Med & ekl

Matk E, Weidler
Consultant Petroleum Crologist

MEY: no
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TO Yorthern Minerals, Tnc.

P, 0. Box 2182
Santa Fe, New Mexico 87501

Submitted by__Mark B, Weidler

Date Recelved _10-0=23

Well No.__ater Sunply Well Depth__810-885 Formation Massiva Gal Lo
County _tcKinley Field Urnamed (Mionol Creek Dgme)  Source

—_— C.C.'s

Res. - —7.58 ohns @ 62° F .

S G o 1.01 @ 62°F

pH _ 2.5

Ca - N aQ . )

Mg . 0 -
C1 - _50.6 ppm )

so, o 1500 ppm

HCO, o 293 mg/1

Fe o nil , L

Na — ' e

Analysis made by John Alexander, Halliburtom Services




Docket No. 27-73

DOCKET: E<AMINER HEARING -~ WEDNESDAY -~ OCTOBER 3, 1973

9 A.M. - OIL CONSERVATION « OMMISSION CONFERENCE ROOM,
STATE LAND OFFICE BUILDING - SANTA FE, NEW MEXICO

The following cases will be heard before Richard L. Stamets, Examiner, or Daniel S.
Nutter, Alternate Examiner:

Consideration of the allowable production of gas for November,
1973, from seventeen prorated pools in Lea, Eddy, Roosevelt
and Chaves Counties, New Mexico;

ALLUWABLE: (1)

(2) Consideration of the allowable production of gas from nine
prorated pools in San Juan, Rio Arriba, and Sandoval Counties,

New Mexico, for November, 1973.

CASE 5044: (Continued from the August 9, 1973, Examiner Hearing)

In the matter of the hearing called by the 0il Conservatlion Commission
on its own motion to permit Sycor Newton, Peru Milling Company, R. E.
Deming and Aetna Life and Casualty Company and all other interested
parties to appear and show cause why the State L 6350 Well No., 1
located ia Unit M of Section 10, Township 23 South, Range 11 West,
Luna County, New Mexico, should not be plugged and abandoned in
accordance with a Commilssion-approved plugging program.
CASE 5069: Application of Sun 0il Company for a dual completion, Lea County, New
Mexico. \pplicant, in the above-styled cause, seeks approval for the
dual com; letion of its Annie Christmas Well No. 1 located in Unit N
of Sectica 1, Township 22 Scuth, Range 37 Fast, Lea Ccunty, New Mexlco,
to produce gas from an undesignated Abo gas pool and oil from the
Wantz-Granite Wash Pool through parallel strings of tubing.

CASE 5070: Application of Amoco Production Company for a unit agfeement, Eddy
County, New Mexico. Applicant, in the above-styled cause, seeks approval

of the Bubbling Spring Unit Area comprising 3078 acres, more or less, of ’
Federal and Fee lands in Township 20 South, Range 26 EFast, Eddy County,

New Mexico.

Application of Texas West 011 & Gas Corporation for a dual completion,

CASE 5071:
Lea County, New Mexico. Applicant, in the above-styled cause, seeks
approval for the dual completion of its State '2" Well No. 2 located
in Unit K of Section 2, Township 24 South, Range 34 East, Anteclope
.Ridge Field Area, Lea County, New Mexico, to produce gas from the Atoka
and Morrow formations through parallel strings of tubing.

CASE 5072: Application of Northern Minerals, Inc. for a waterflood project, McKinley

County, New Mexico. Applicant, in the above-styled cause, seeks



Examiner Hearing - VJednesday - October 3, 1973

Docket No. 27-73

(Case 5072 continued from Page 1)

CASE 5055:

authority to institute a pilot waterflood project by the injection of
water into the Hospah sand of the Gallup formation in the open-hole
interval from 734 feet to 744 feet in its Santa Fe Pacific Well No. 6-Y
located 2013 feet from the North line and 2003 feet from the East line
of Section 29, Township 16 North, Range 6 West, undesignated Gallup

Pool, McKinley County, New Mexico.

(Continued and Readvertised)

CASE 5073:

Application of Merrion & Bayless for downhole commingling, Rio Arriba
County, New Mexico. Applicant, in the above-styled cause, seeks
approval for the downhole commingling of Gallup, Greenhorn, and Dakota
oill and gas production within the wellbore of the Canada Mesa Well

No. 3 located in Unit A of Section 14, Township 24 North, Range 6 West,
Devils Fork Field, Rio Arriba County, New Mexico.

Application of Belco Petroleum Corporation for a non-standard gas
proration unit, Lea County, New Mexico. Applicant, in the above-
styled cause, seeks approval for a 320-acre non-standard gas proration
unit comprising the E/2 SW/4 and SE/4 of Section 30 and the N/2 NE/4
of Section 31, all in Township 20 South, Range 33 East, South Salt
Lake Field, Lea County, New Mexico, to be dedicated to a well to be
drilled either in the center of Unit O of said Section 30, or at an

unorthodox location in the center of Unit P of said Section 30.
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NOfthem Minerals ’ InC. TELEPHONE (505) 983-9689

‘ : P.O. Box 2182
,g iu-r~ L SANTA FE, NEW MEXICO 87501
LLOYD DAVIDSON ER
President ! o : June 20, 1974
““g t?UN 2RV )
il (,Of\JLK\ A IR
ot b
Mr, A, L. Porter, Jr, Re: Case No., 5072
Secretary~-Director Order No. R-U4649Q

0il Conservation Commission
P. 0. Box 2088
Santa Fe, New Mexlco 875C1

Dear Sir:

Applicant in this case, Northern Minerals, Inc,, requests
permission to continue injecting water in it's 6-Y well, without
tubing, for an additional six months period,

To date 10,470 barrels water have been injected into the Hospah
formation and 3,404 barrels oil produced, None of this oil would
have been produced without the water flood,

At no time has the injection pressurc cxcceded 68C pounds. Cne of
the things we have 1earned in this pilot program 1is that we get
better performance when the pressure is kept under 600 pounds. Also,
in the beginning we were injecting on the order of 300 to 500 barrels
water daily. This has been cut back to about 200 barrels per day.

e we have had no indication that tho injected water is getiing into

any other formation but the Hospah. We recelved response in the oill
producing wells after only 3,000 barrels water had been injected.

We are continuing our testing program, We have recently installed
a timer on the injection well whereby water is injected for one
hour - four times per day. This holds down the injection pressure
and allows the water to disperse in the Hospah more evenly. We believe
this will result in greater oil and less water production,

To force us now, right in the middle of our pilot program, to
open the well up and run tubing would mean the loss of the pressurec
we have built up and make for an uneven distribution of the water
Injected.

We feel that an additional perliod of operating as we are now,
for a period of six months, will tell us the facts we need in order
to know 1if the program will procduce oll in commercial amounts.

Very truly yours,

Northe rn Mincral), Inc,

By: oyg/%avi ﬂ%ﬁf‘??boiecnt




I 4 ,
Tenneoo Oii Suite 1200 .@E)
ATenneco Company Lil:lc[?)ln Tower Building

Denver, Colorado 80203
(303) 292-9920
September 13, 1973
New Mexico 0i1 Conservation Commission
Santa Fe, New Mexico
RE: Proposed Waterfiood
Northern Minerais, Inc.
WENEL Section 29, TI6N, Ré6W
- San Migye] North Area
McKinTey County, New Mexico
Gentlemen:
With reference to 3 letter directed to ou from Northern Minerals, Inc. dated
uaust 30, 1973 Pertaining to a Proposed Waterflood on the subject acreage,
kindly pe advised that Tenneco 0i1 Com any as a working interest omer in all
the acreage offsetting the proposed flocd has Nno objection to said waterflood
4S proposed hy Norttein rinerals in the above lette

ancerely,

TENNECO o1t COMPANY

7

Division Landman

REW: vds
¢c: Northern Minerals, Inc.
0. Box 2182
Santa Fe, New Mexico 87501
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® -~ Injection well

X - Water well

(@  Prciucing o1l wells

7

_ Northern Minerals, Inec, acreage

Tenne co 0il Company acreage

(o SO TV D

Section 29, T16N-R6V, Showing proposed
producing wells, injection well ang water
well; and lease ownership,
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N Orthem Mi‘n,e‘rals ’ Inc. TELEPHONE (505) 933-5830

P. O. Box 2182
SantAa F2, New Mmeaco 87501

y I
LLoyp DAVIDSON LY y /

President Y 5 August 30, 1973

A1 y

ks Lok §31/73
New Mexico 01l Conservation Commission (:::JGZbL,/

Santa Fe, New Mexico

Gentlemen:

Northern Minerals, Inc., requests permission to drill two
wells to test the Hospah formation at about 735! on one 40 acre
tract; to use one well already on this tract to inject water in
the Hospah, angd to drill a water supply well to the Massive Gallup

Q
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Northern Minerals, Inc.,, No. 6-Y SFPRR was drilled to a total
depth of 748', 44" casing was run to 734', The well has been
tested on pump for about 10 days and is capable of producing 33
gravity oil at the rate of about one-half barrel per day along
with 43 barrels water. This well is located 20131 FNL and 2003!
FEL of section 29, T16N-R6W, McKinley County. A core analysis of
this well showS some 9% féet of oil sand. There is no assoclated
gas, The well is producing only what fluid comes into the well

bore through gravity.

Northern Minerals believes that substantial quantities of oil
can be produced from this formation in this area if the oil is
forced into the well bore through a water flood.

It 1s desired to drill an additional well to the Hospah sang
330! from the West line and 330! from the South line of the West
half of the Northeast one-quarter section of said section 29 and
to drill a secone well 330' out of the southeast quarter of this
quarter-quarter section., These wells would be completed with
pumps and used as producing wells, The present well, No. 6-Y, would
be converted to an injection well,” This well 12 loeated approximately
in the center of the sald quarter-quarter section. A well would be
drilled some 50 feet of the injection well for water supply. This
well would be drilled to about 850 feet in the Massive (Gallup and
cased with 44" casing with cement from top to bottom., This would
be an open hole completion., A recent well in thils area flowed
water from the Gallup at the rate of about 2,000 Rarrels per day.




(2)

Water would be injected 1Into the Hospah at the rate of about
25 to 5C barrels per day to begin with and under a pressure of
LOO to 500 pounds per square inch, The injection rate would be
gradually increased to 100 to 150 barrels per day.

It is believed that this pilot program would establish if
the Hospah sand in this area wlll take water and if the pressure
thus applied will result in increased oil production in the two
wells completed as producing wells,

There are no oll producing wells within a two mile radius of
the proposed injection well,

Northern Minerals, Inc,.,, has a farmout agreemenv with Tenneco
011 Company which has a lease on section 29, T16N-R6W from Santa
Fe Pac¢ific Railroad Company. Northern will earn an assignment to
the WANEL, WiNwi, E4SEE and E3Swi: if commercial production of oil
is establisnea vu any cf this land., Tenneco will retain ownership
to the other half of this section., Thus, Noriucin Minsrala. Tne.,
and Tenneco are the only interested lease owners of the land upon
which the proposed pilot water-flood would be located and any
off-gsetting land, North, East, South and West. Tenneco has agreed

to the installation of the proposed water-flood,

It is requested, therefore, that permits for the wells herein
described be allowed and that the injection program as outlined

be approved.
Very truly yours,

Northern Minerals, Inc,

:tlkktf.nizwéﬂaiuv
By: Lloyd [Davlidson



BEFORE THE OIL CONSERVATION COMMISSION
OF THE STATE OF NEW MEXICC

IN THE MATTER OF THE HEARING
CALLED BY THE OIL CONSERVATION
COMMISSION OF NEW MEXICO FOR
THE PURPOSE OF CONSIDERING:

CASE NO. 5072
Order No. R- ¢

APPLICATION OF NORTHERN MINERALS, INC.
FOR A WATERFLOOD PROJECT, MgKINLEY
COUNTY, NEW MEXICO.

O’M

ORDER OF THE COMMISSION

BY THE COMMISSION:

This cause came on for hearing at 9 a.m. on October 3 , 1973
at Santa Fe, New Mexico, before Examiner Richard L. STamects .
NOW, on this day of CilENewr , 1973, the Commission,

a quorum being present, having considered the testimony, the record,
and the recommendations of the Examiner, and being fully advised
in the premises,

FINDS:

(1) That due 'public notice having been given as required by
law, the Commission has jurisdiction of this cause and the subjec

matter thereof,

A
s

(2) That the applicant, Northern Minerals, Inc., seaks

authority to institute a waterflood project in an undesignated

ol o ,
Gall Poo by the injection of water into W \
artup l}bﬁ.y 215 34 £rom ¥ha North 1ing and 200% acffmwaas“"mc«eﬁ

the Gallup forshation, through the casing of its Santa Fe Pacific

™ L
v ’

Well No. 6-—!5\‘ Section 29, Townehip 16 North, Range 6 West,

NMPM, McKinley County, New Mexico.
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Case No. 5072 {
Order No. R- ;

g dﬁ That the mechanics of the injection in the proposed
! pilot project are feasible, provided that injection down the
ca.tsing should be for a period no longer than 6 monthsaﬁJ ’{‘%
/nl'ccv‘lo-v Pressure ddees M) epcetdd DU o/,

(‘) That injection should be discontinued after the

expirati-n of the 6 month pilot period or, if continued, should

take place through

. close PracYiieble
tubing set in a packer located as weasll) as pedsdede to the

) . o VS Vs - o
. - . VarZ2D 4 /I @Sy t/ S5l s s,
casing shoe., & V « /(7/’*’-5v("'*

(') That the proposed waterflood project should result in
the recovery of oil which :::g:Fotherwise not be economically
recovered, thereby preventing waste.

(‘) That .the operator should take all steps necessary to
ensure tﬁét the injected water enters only the proposed injection
interval and is not permitted to escape to other formations or ontd
the surface from inijection, nrodnctinan or nlugy +3d atanldcncd
wells,

(,) That the subject application should be approved and
the project should be governed by the provisions of Rules 701,

702, and 703 of the Commission Rules and Regulations.

IT IS THEREFORE:'ORDERED:

'(l) That the applicént,xmorthern Minerals, Inc., is hereby
authoriged to institute a waterflood project in ;zzﬁ undesignated
Galluﬁ'&gol by the injection of water irrtor—the—HoopahSafdetbo,
/a,‘ the Gallup formation in the open-hole interval from 734 feet to
744 feet through the casiag of its Santa Fe Pacific Well No.
{JG—Y‘. located 2013—feot—trom the North-ii ~“‘&ﬁﬂ”ﬁbﬁwféﬁ“t"fro\nl“she

.East.line of Section 29, Township 16 North, Range 6 West, NMPM,

Py )
Vi

McKinley County, New Mexico.
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PROVIDED HOWEVER, that injectiongof water shall be dis-

continued after the expiration of the 6-month pilot period or,

if continued, take place through

; . close- pras¥iceble
tubing set in a packer located as Raasby aSs -pesesde to the casing

shoe and the casing tubing annulus shall be loaded with an inert
fluid and equipped with a pressure gauge or other leak-sensing
device in order to detect any leakage in the tubing, casing or

packer.

(2) That the operator shall immediately notify the superviso;
/FrTec

of the Commission's-Heddrs district office of the failure of the
casing, tubing or packer in the injection well or the leakage of

water or olil from any plugged and abandoned well within the

project area and shall take suc.i timely steps as may be necessary

) Corres
or required to eerm®™e» such failure or leakage.

{3) That the subject waterf%gpd’ roject is hereby designated
. 4 . @/
the Mlﬂm Mnu.nc/- ”‘In l:o aw:-af-nﬁﬂnnﬂ Pradisact and ehall
/

e -
1<

S

be governed by the provisicns of Rules 701, 702, and 703 of tl
Commission Rules and Regulations.

(4) That monthly progress reports of the waterflood project
herein authorized shall be submitted to the Commission in accor-
dance with Rules 704 and 1120 of the Commission Rules and Requla-
tions.

(5) That jurisdiction of this cause is retained for the
entry of such further orders as the Commission riay deem necessary.

DONE at Santa Fe, New Mexico, on the day and year hereinabove

designated.
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